Protection from type 1 diabetes in the face of high levels of activated autoaggressive lymphocytes in a viral transgenic mouse model crossed to the SV129 strain.
In comparing the incidence of virally induced type 1 diabetes in F(1) crosses of RIP-LCMV mice to three different mouse strains identical at the major histocompatibility complex H-2D(b) locus, we surprisingly found that disease development was reduced by 80% in F(1) crosses to the SV129 genetic background and by 60% after eight backcrosses to the original C57BL/6 RIP-LCMV mice. In this model, diabetes is strongly dependent on a virally induced H-2D(b)-restricted cytotoxic T-cell (CTL) response. Importantly, numbers and effector functions of autoaggressive CD4 and CD8 lymphocytes were not decreased in the protected mice, and CTLs were still able to kill syngeneic islet cells in vitro with equal efficacy compared with CTLs from the original RIP-LCMV strain. Furthermore, CTLs were able to extravasate into islets in vivo, and no evidence for induction of regulatory cells was observed. However, regeneration of beta-cells in islets under "attack" occurred only in the protected SV129-crossed animals, whereas it was not evident at any time in any mice that developed diabetes. Thus, genetic factors can "override" the diabetogenic potential of high numbers of autoaggressive lymphocytes through, for example, increased islet regeneration. This finding has important implications for interpreting numbers and pathogenicity of autoreactive lymphocytes in prediabetic patients of genetically diverse backgrounds.